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1 AICTDGGTOC O3AQ03ACAC TOOGATKTA TCAACTCGGA 

51 crrroasAOc: 0*21003333 cttoqo33g&. ctogactocg GoacxriAGCG 

101 OZACTCAGQG GOCGCGSGGC 0303303333 033333AQCA 

151 CACERCAIOC CCATC03CCT CCT033C03C GGCGCCTICG G3GRAG0CSC 

201 GCTGTPCCOC COCSC03SG3 ATCBCICACT OGTK7ICT33 

251 MTTGPOXG QCICTCTCAG GIGAIQOCIT GAATC2V3MT- 

301 GITATIUIX33 CACIQCITSCA. GZATCACAAC ATIOTIOCCT PCFPCbKFCA 

351 CITCAIGGSC AAIAOCAOoC IQCIGflTIGA GCJT33AATAT T3TAAT33?^5 

401 Q3ASCCICTA. TGACAAAATC CTPOGICSGA PGSCMGTT GTTTCSG3AA 

451 GAGMTOSIOG TCIGGTEAOCT ATTICSGATT GTTICAaCAG TCAQCIX3CAT 

501 OCATAAAGCT Q3AAT32TIC AIAiSAG&EAT AAfiGSCKTEA AA37OTTTIC 

551 1GROC2W33C AAADOTCAIA AAACTIGGBG MTWTSXCT A3CAAAGAAA 

601 CITAATTCT3 AGIA2T0CAT QGCIGBGRCG CTIGIQ3GAft. O0CC?fl7iTm 

651 CAICTCTOCA GMCTCICTC A&33&CTAAA AAGICIGftIA 

701 1CTX3333CT T33CT303TC AITTTIGAAC T3CTTSOCHT AAAGAOSftOS 

751 TTTCATCCTA. CAAAGOC2CT TAflOlTCflGT GTCftAGATOS TOCAAOGRAT 

801 TOG33CCATC GSACTTGACT CTAQCCAGIA CTCITIOSAA TK3ATCCAAA 

851 1Q3ITCM1C GTOOCTK3AC C2S3KIOCIG AGC3V3AGAOC TRCKXSGKT 

901 G&ACTICI2G AK3QO0CICT TCTCAGGAAA CGCAQGPGaS AGKIQ3AQGA 

951 AAAAGTCACT CTOCTEAATC CACCTfCAAA GAGACCAAGG 

1001 TC?CIGAMC ^XOOTGCT GEAGIAACAT C£OG2^ACCAG TGAAGICEAT 

1051 GTTIGGGGflG GIGGAAAATC CACO0CCCAG AAACIGGATG TTATCAAGAG 

1101 TQGCIGTAGT G03333CMG TCT3IGCAGG GAATAO0CAC TITOCIGTGG 

1151 TCACAGflGGA GAAGGAACIG TACACTIQ33 TCAACATGCA. MSAGGCACr 

1201 AAACTCCATC GICAGCTGGG CCATO3AGAC AAAGOCTCCT ATCGACAGOC 
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1251 AAAGCATCTC GAAAAGTIOC TATOCATCAG GICTC3VKJP3 

1301 GTGATCATTT OOOICIGT GTGACTCKIG N33JVCN3CT CEWQOOTTC 

1351 G3ATCAGATT ATIMOGCIG 000333010 GACAAAGTIG CIG3CTCIGA. 

1401 COCSTQCfiGC TGAACFICIT GCTCAQCAAT OCftSIOGBGC 

1451 MGTCICCnG T33AGAIAAT 000103103 TICTGACAQ3 

1501 GICTRITCIT G333CTICIGG OGAAIKIQ3A 030Q33IT TCGMTCAGA. 

1551 TATACADCAC AAAAQ3I03A TCITCCCAAG aXTIGATEA. 

1601 ITCITOCACT TCAATCTD33C TCIGATOQ3V. CA3TICIGIT GAOOOCTCA. 

1651 G3CAAAGIT3C T33CCIGTQ3 ACICAAIGAA 1TCAAIAAQC TQ33ICIGAA 

1701 TC2GIX3ZATC TCGGGAATTA TCRSDGATCA AGCAIACCAT GAACTIOOCT 

1751 ACACAAOGTC ClTHft CCITC GOC2WCAGfT lOiULTlTlA TAAffllOOST 

1801 ACCATIGOCC CSQ3GAAGRC TCACACAGCT GCEKTIGKIG AXta033CG 

1851 GCTGCIGfsDC T1T33CTOCA ACAAGIGTO3 GCRGCIQ3X GTI033AACT 

1901 AQiAGAAQCG TCIQ33AATC AACCT3TTGG G333AOXCr TGG?IX33GAAG 

1951 CAAGTIGATCA. Q33TCIQCTX3 033IGATCAG, TITACCXTIG CIOOCACIGA. 

2001 TGAIAATCAC MTITIUOCT Q333C3WD33 TO3TAA0X33C 03CCK33CAA. 

2051 TCACOQOCAC AGPGAGAOCA CA3G3CTCTG AEfiTCIGiaC CICAT333CT 

2101 oogo ciai ' lT 1TO3ATCICT OaXSOTIOr CITO03GIG3 

2151 ATO3CAIAOC AITCTCATCG TTCAGAAACT ATTCAATTCT AAGACCAIOC 

2201 GITCCAAIAG CAGIOQCTIA TOCA3TO3AA CIGIGTTTCA GSVXTCIAGC 

2251 OCG3GAGGM3 0033003333 O33033IO3T GAAGAAGAQ3 i¥3CTC2GCA 

2301 03AATCKSA ACTXXTCACC CAAGTOGAGS CTIOOSM33A ACAAIGGAAG 

2351 CTGAOOSMS AATO3AAG3T TEAATCAGTC <XSCPGAQ3C CAK333GAAC 

2401 AGEAATO333 CCAGGAGCTC CT3TOCK33C TQ3CTT3GAA M3AQCT33A 

2451 AAATOCAGAA. TTTATOOOCA. 1Q3CIGACSG COCATCIOCT CICAGT3CAG- 

2501 03TITICAGA AICIOAGAAA. . GAIACQCTOC CCTMGMGA OCTIOCAAOSA 



2551 CTCAA2CTG3 OCIUIGASGC 

2601 CIDGTCTOCT CGGCTCAATC 

2651 cack»ctcx: TOCIQCCTOT 

2701 A3A3T3CaG3 GICIQGTK3IT 

2751 CTCCAGAITr 

2801 TAGAAOGZV33 

2851 AS£33W3fiGA. 

2901 CTGOCTOCIG GGASCSGftCT 



1XX.Ti-lU3AA CPCPAMXZC AflGEMASGC 
CIQCSCTRftC CK3IQCT333 
G03IGC2GCT CICTOCSOGT G3SG3TIGfiG 
AAAGKJTCTC AGASGCIACA 
TIBCOCMCT QCSGMGTIG AftCMGAAAT 
0Q3A3OC3aT QCAAf03AAC 
TOCSAfiGOCT G£CTE?CMT CAGAJTOCTC 
OCTCEM»CC C2GCCIUI2G 



* Mb 



1 MSVLGEYERH CDSINSDFGS ESGGCGDSSP GPSASQGPRA GGGAAEQEEL 

51 HYIPIRVLGR GAFGEATLYR RTEDDSLWW KEVDLTRLSE KERRDALNEI 

101 VILALLQHDN I I AYYNHFMD NTTLLIELEY CNGGNLYDKI LRQKDKLFEE 

151 EMWWYLFQI VSAVSCIHKA GILHRDIKTL NIFLTKANLI KLGDYGLAKK 

2 01 LNSEYSMAET LVGTPYYMSP ELCQGVKYNF KSDIWAVGCV IFELLTLKRT 
251 FDATNPLNLC VKI VQG I RAM EVDSSQYSLE LIQMVHSCLD QDPEQRPTAD 

3 01 ELLDRPLLRK RRREMEEKVT LLNAPTKRPR SSTVTEAPIA WTSRTSEVY 
351 VWGGGKSTPQ KLDVIKSGCS ARQVCAGNTH FAWTVEKEL YTWVNMQGGT 

4 01 KLHGQLGHGD KASYRQPKHV EKLQGKAIHQ VSCGDDFTVC VTDEGQLYAF 
451 GSDYYGCMGV DKVAGPEVLE PMQLNFFLSN PVEQVSCGDN HVWLTRNKE 
501 VYSWGCGEYG RLGLDSEEDY YTPQKVDVPK ALIIVAVQCG CDGTFLLTQS 
551 GKVLACGLNE FNKLGLNQCM SGIINHEAYH EVPYTTSFTL AKQLSFYKIR 
601 TIAPGKTHTA AIDERGRLLT FGCNKCGQLG VGNYKKRLGI NLLGGPLGGK 
651 QVIRVSCGDE FTIAATDDNH IFAWGNGGNG RLAMT PTERP HGSDICTSWP 
7 01 RPIFGSLHHV PDLSCRGWHT ILIVEKVLNS KTIRSNSSGL SIGTVFQSSS 
751 PGGGGGGGGG EEEDSQQESE TPDPSGGFRG TMEADRGMEG LISPTEAMGN 
801 SNGASSSCPG WLRKELENAE FIPMPDSPSP LSAAFSESEK DTLPYEELQG 
851 LKVASEAPLE HKPQVEASSP RLNPAVTCAG KGTPLTPPAC ACSSLQVEVE 
901 RLQGLVLKCL AEQQKLQQEN LQIFTQLQKL NKKL EGGQQV GMHSKGTQTA 
9 51 KEEMEMDPKP DLDSDSWCLL GTDSCRPSL* 
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Bicaudal D MAAEEVL QTVDHY 

sGNK MSAPSEEEEYARLVMEAQPEWL 

C-NAPl (aa 121 ) NTHLEAQLQKAEEAGAELQADLRDIQEEKEEIQKKLSESRHQQEAATTQLEQLHQEAKRQ 

Bicaudal D KTEIERLTKELTETTHEKIQAAEYGLWLEEKLTLKQQYDELEAEYDSLKQELEQLKEAF 

sGNK RAEVKRLSHELAETTREKIQAAEYGLAVLEEKHQLKLQFEELEVDYEAIRSEMEQLKEAF 

C-NAP1 EEVLARAVQEKEALVKEKAALEVRLQAVERDRQDLAEQLQGLSSAKELLESSLFEAQQQN 

Bicaudal D GQSFSIHRKVAEDGETREETLLQESASKEAYYLGKILEMQNELKQSRAWTNVQAENERL 

SGNK GQAHTNHKKVAADGESREESLIQESASKEQYYVRKVLELQTELKQLRNVLTWTQSENERL 

C-NAP1 SVIEVTKGQLEVQIQTVTQAKEVIQGEVRCLKLELDTERSQAE-QERDAAARQLAQAEQE 

Bicaudal D TAWQDLKEKnsnEaWELQRIRMKDEIREYKFREARLLQDYTELEEENITLQKLVSTLKQNQ 

SGNK ASVAQELKEINQNVEIQRGRLRDDIKEYKFREARLLQDYSEIiEEENISIiQKQVSVLRQNQ 

C-NAP1 GKTALEQQKAAHEKEVNQLREKWE -KERSWHQQELAKALESLEREKMELEMRLKEQ -QTE 

Bicaudal D VEYEGLKHEIKRFEEETVLLNSQLEDAIRLKEIAEHQLEEALETLKNEREQKNNLRKELS 

SGNK VEFEGLKHEIKRLEEETEYLNSQLEDAIRLKEISERQLEEALETLKTEREQKNSLRKELS 

C-NAP1 MEAIQAQREEERTQAESALCQMQLETEKERVSLLETLI.QTQKELADASQQLERLRQDMKV 

Bicaudal D QYISLND NHISISVDGLKFAEDGSEPNN — DDKMNGHIHGPLVKLNGDYRTPTLRK 

SGNK HYMS INDSFYTSHLHVSLDGLKFSDDAAEPNNDAEALVNGFEHGGLAKLPLDNKTSTPKK 

C-NAP1 QKLKEQETTGILQTQIiQEAQRELKEAARQHRDDLAALQEESSSLLQDKMDLQKQVEDLKS 

Bicaudal D GESLNPVSDLFSELNISEIQKLKQQLMQVEREKAILLANLQESQTQLEHTKGALTE 

sGNK EGLAPPSPSLVSDLLSELNISEIQKLKQQLMQMEREKAGLLATLQDTQKQLEHTRGSLSE 

Bicaudal D QHERVHRLTEHVNAMRGLQSSKELKAELDGEKGRDSGEEAHDYEVDINGLEILECKYRVA 

SGNK QQEKVTRLTENLSALRRLQASKERQTALDNEKDRDSHEDGDYYEVDINGPEILACKYHVA 

C-NAP1 RQQELSALRQDMQEAQGEQKELSAQMELLRQEVKEK-EADFLAQEAQLLEEIiEASHITEQ 

Bicaudal D VTEVIDLKAEIKALKEKYNKSVENYTDEKAKYESKIQMYDEQVTSLEKTTKESGEKMAHM 

SGNK VAEAGELREQLKALRSTHEAREAQHAEEKGRYEAEGQALTEKVSLIiEKASRQDRELLARIi 

C-NAPl QLRASLWAQEAKAAQLQLRLRSTESQLEALAAEQQPGNQAQAQAQLASLYSALQQALGSV 

Bicaudal D EKELQKMTSIANENHSTLNTAQDELVTFSEELAQLYHHVCLCNNETPNRVMLDYYRQSRV 

SGNK EKELKKVSDVAGETQGSLSVAQDELVTFSEELANLYHHVCMCNNETPNRVMLDYYREG — 

C-NAP1 CESRPELSGGGDSAPSVWGLEPDQNG — ARSLFKRGPLLTALSAEAVASALHKLHQDLWK 

Bi caudal D TRSGSLKGPDDPRGLLSPRLARRGVSSPVETRTSSEPVAKESTEPSKEPSPTKTPTISPV 

SGNK -QGG— AGRTSPGGRTSP — EARGRRSPILL PKGLLAPEAGRADGGTGDSSPSPG 

C-NAP1 TQQTRDVLRDQVQKLEERLTDTEAEKSQVHTELQDLQRQLSQNQEEKSKWEGKQNSLESE 

Bicaudal D ITAPPSSPVLDTSDIRKEPMNIYNLNAIIRDQIKHLQKAVDRSLQLSRQRAAARELAPMI 

SGNK SSLP--SPLSDP--RR-EPMNIYNLIAIIRDQIKHI.QAAVDRTTELSRQRIASQELGPAV 

C-NAPl LMELHETMASLQSRLRRAELQRMEAQGER EL LQ AAKENL TAQVEHLQAAWEARAQ 

Bicaudal D DKDKEAIiMEEILKLKSLLSTKREQIATLRAVLKANKQTAEVAIiANLKIKYENEKAMVTET 

SGNK DKDKEALMEEILKLKSLLSTKREQITTLRTVLKANKQTAEVALANLKSKYENEKAMVTET 

C-NAPl ASAAGILEEDLRTARSALKLKNEEVESERERAQALQEQGELKVAQGKALQEN-LALLTQT 

Bicaudal D mTKLRNELKALKEDAATFSSLRTMFATRCDEYVTQLDEMQRQLAAAEDEKKTLNTLLRMA 

SGNK MMKLRNELKALKEDAATFSSLRAMFATRCDEYI TQLDEMQRQLAAAEDEKKTLNSLLRMA 

C-NAPl LAEREEEVETLRGQIQELEKQREMQKAALELLSLDLKKRNQEVDLQQEQIQELEKCRSVL 

Bicaudal D IQQKLALTQRLEDLEFDHEQSRRSKGKLG-KSKIGSPKV (-> 154 aa) 

SGNK IQQKLALTQRLELLELDHEQTRRGRAKAAPKTKPATPSL* 

C-NAPl EHLPMAVQEREQKLTVQREQ IRELEKDRETQRNVLEHQL ( -> 914 aa) 



Comparison of sGNK with coiled-coil domains of Human Bicaudal D 
and the human centrosomal NEK-1 substrate protein C-Napl 



FIGURE 7 



sGNK is a substrate for GNK in vitro. 
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FIGURE 8 



Final GNK purification step: 
microbore Mono Q column chromatography 
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FIGURE 9 
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FIGURE 11 A (top) 
FIGURE 1 1 B (bottom) 



